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(54) DEVICE AND METHOD FOR ENCODING IMAGE SIGNAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce distortion caused 
in an interpolated picture by previously synthesizing the 
interpolated picture and replacing one part of the 
synthesized interpolated picture with an input image 
signal as a compensated image for a block where the 
distortion is considerable in this interpolated picture. 
SOLUTION: A frame thinning circuit 102 performs the 
frame interval thinning of an input image signal with a 
prescribed ratio, and a frame encoder circuit 103 
encodes the remaining image. A motion vector detection 
circuit 104 finds a motion vector between pictures from 
the image signal before thinning. A frame interpolating 
circuit 105 synthesizes an interpolation frame to be 
interpolated between pictures encoded from that motion 
vector. A distortion evaluating circuit 106 finds 
difference between the interpolated picture and the 
picture of the input image signal corresponding to this 
interpolated picture. In a section where the difference is 
considerable, a compensated image selector circuit 107 

extracts such a section from the input moving image signal and outputs it as the compensated 
image. A sending circuit 108 sends out the frame encoded signal of the thinned picture, the 
motion vector signal between the pictures and the compensated image signal corresponding to 
the form of a bit stream 109. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the picture signal coding equipment and the 
encoding method which perform compression encoding of a dynamic image signal in transmission 
or record of a dynamic image signal. 
[0002] 

[Description of the Prior Art]In recent years, in the dynamic image signal encoder and the 
decoding device, various kinds of compression encoding systems are put in practical use with 
development of a TV phone or a video conference system. From thinning out the frame number 
of a dynamic image signal at the time of coding, the amount of transmitted data is certainly 
reducible. However, since unnaturalness is produced in a motion of a reproduced image, "frame 
interpolation" which interpolates the frame compounded between reproduction frames at the 
time of a decoding is performed. 

[0003]The conventional dynamic image signal encoder and decoding device which were hereafter 
mentioned above while referring to Drawings are explained. 

[0004] Drawing 6 shows the block diagram of the conventional dynamic image signal encoder and 
a decoding device. In drawing 6 , 1 is a dynamic image signal encoder which codes and sends out 
a dynamic image signal, and, as for an inter-frame length circuit and 103, 101 is [ a transmission 
circuit and 109 ] the outputs of a dynamic image signal encoder a frame coding circuit and 108 
the input of a dynamic image signal encoder, and 102. 2 is a dynamic image signal decoding 
device which reproduces a dynamic image signal, and 201 The input of a dynamic image signal 
decoding device, As for a motion vector detection circuit and 204, a receiving circuit and 203 are 
[ a switching circuit and 207 ] the outputs of a dynamic image signal decoding device a frame 
interpolation circuit and 206 a frame decoding circuit and 209 208. 

[0005]About the dynamic image signal decoding device and decoding device which were 
constituted as mentioned above, the operation is explained below. 

[0006]The dynamic image signal to code is inputted into the input 101 of the dynamic image 
signal encoder 1. Hereafter, the signal inputted into the input 101 is called an input dynamic 
image signal. As for an input dynamic image signal, a frame number is thinned out by the inter- 
frame length circuit 102 at a rate of one frame at two frames. This situation is shown in drawing 
7. (a) expresses the frame A, B, and C which an input dynamic image signal follows, and D. 
Among these, B and D are frames thinned out by the inter-frame length circuit 102, and A and C 
are frames which pass through an inter-frame length circuit. The frames A and C are called a 
coding frame. The frame coding circuit 1 03 codes a coding frame, and outputs a frame mark. The 
transmission circuit 108 doubles the frame mark inputted with the form of an output, and outputs 
it from the output 109 of a dynamic image signal encoder. 

[0007]The dynamic image signal decoding device 2 decrypts the signal coded with the dynamic 
image signal encoder 1, and reproduces a dynamic image signal. The receiving circuit 208 
reproduces the signal inputted into the input 201 of the dynamic image signal decoding device 2, 
and obtains a reception frame mark. A reception frame mark is equivalent to the frame mark in 
the dynamic image signal encoder 1. The frame decoding circuit 203 decrypts a reception frame 
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mark, and obtains a reproduction frame. The situation of a reproduction frame is shown in 
drawing 7 (b). A' and C are reproduction frames and reproduce the coding frames A and C. The 
motion vector detection circuit 209 asks for the motion vector between reproduction frames. 
The frame interpolation circuit 204 compounds the frame located between reproduction frames 
using a motion vector. Hereafter, this compound frame is called a reproduction interpolation 
frame, next, reproduction frame A' and C — the case where it asks for the interpolation frame 
Bi located in between is explained. The motion vector detection circuit 209 asks for reproduction 
frame A' and C to these inter-frame motion vector V AQ . The frame interpolation circuit 204 

compounds the interpolation frame Bi using reproduction frame A', C\ and motion vector V AC . 

Drawing 7 (c) shows the frame in the output 207 of the dynamic image signal decoding device 2. 
If the change over switch 206 is switched to the c side and a reproduction frame will switch to 
the i side, a interpolation frame will be outputted from 207. The output of the dynamic image 
signal decoding device 2 is a reproduction dynamic image signal. 
[0008] 

[Problem to be solved by the invention]However, when there is an object which runs by the 
above composition in the different direction in a (a) block, (b) Since a right motion vector does 
not exist when carrying out movement accompanied by (d) rotation when a background appears 
from the shadow of a dynamic body, or a background hides with a dynamic body and the form of 
a (c) dynamic body changes, The mistaken motion vector was detected and it had SUBJECT 
that distortion was produced on the interpolation frame compounded using this. 
[0009] 

[Means for solving problem]In order to solve an aforementioned problem, the picture signal 
coding equipment of this invention is characterized by comprising the following: 
The encoding means which codes an input picture signal at intervals of a predetermined screen, 
and is outputted as a coded signal. 

The motion vector detection means which asks for the motion vector between the screens of 
said input picture signal. 

A interpolation means to compound a interpolation screen between the screens coded using said 
motion vector. 

The subtraction means which asks for the difference of the screen of said input picture signal 
corresponding to said interpolation screen and the interpolation screen concerned, The 
distortion evaluation methods which evaluate the difference of said interpolation screen and the 
screen of said input picture signal by a block unit, and output said input picture signal of the 
block concerned as a compensation picture about the big block of the difference concerned, and 
the delivery means which acquires and sends out an output signal from said coded signal, said 
motion vector, and said compensation picture. 

[0010]By the above-mentioned composition, in picture signal coding equipment, this invention 
compounds a interpolation screen beforehand, among these makes an input picture signal a 
compensation picture about the block with a large distortion in an illustration side, Distortion 
produced on a interpolation screen can be reduced by sending out with a coded signal and a 
motion vector and having replaced some compound interpolation screens by the received 
compensation picture in the image signal decoding device. 
[0011] 

[Mode for carrying out the invention]It explains referring to Drawings for the dynamic image 
signal encoder in one embodiment of this invention, a decoding device, the dynamic image signal 
encoder that is reference examples, and a decoding device hereafter. 

[0012] Drawing 1 (a) and (b) shows the block diagram of the dynamic image signal encoder in the 
embodiment of this invention, and a decoding device. It is a dynamic image signal encoder which 
1 codes a dynamic image signal and is sent out in drawing 1 , The input of a dynamic image signal 
encoder and 102 101 An inter-frame length circuit, 103 — as for a distortion weighting network 
and 107, a motion vector detection circuit and 105 are [ a transmission circuit and 109 ] the 
outputs of a dynamic image signal encoder a compensation picture selection circuitry and 108 a 
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frame interpolation circuit and 106 a frame coding circuit and 104. 2 is a dynamic image signal 
decoding device for which a dynamic image signal is reproduced — 201 — as for a frame 
interpolation circuit and 205, a receiving circuit and 203 are [ a switching circuit and 207 ] the 
outputs of a dynamic image signal decoding device a distortion compensating circuit and 206 a 
frame decoding circuit and 204 the input of a dynamic image signal decoding device, and 202. 
[0013]About the dynamic image signal encoder and decoding device which were constituted as 
mentioned above, the operation is explained using drawing 1 . 

[0014]The dynamic image signal to code is inputted into the input 101 of the dynamic image 
signal encoder 1. Hereafter, the signal inputted into the input 101 is called an input dynamic 
image signal. As for an input dynamic image signal, a frame number is thinned out by the inter- 
frame length circuit 102 at a rate of one frame at two frames. This situation is shown in drawing 
2. (a) expresses the frame A, B, and C which an input dynamic image signal follows, and D. 
Among these, B and D are frames thinned out by the inter-frame length circuit 102, and A and C 
are frames which pass through the inter-frame length circuit 102. Hereafter, A and C are called a 
coding frame. The frame coding circuit 103 codes a coding frame, and obtains a frame mark. The 
motion vector detection circuit 104 asks for a coding inter-frame motion vector using an input 
dynamic image signal. The frame interpolation circuit 105 compounds the interpolation frame 
located in coding inter-frame. Next, the operation which asks for the interpolation frame Bi 
located among the coding frames A and C is explained. The motion vector detection circuit 104 
asks for these inter-frame motion vector V AC from the frames A and C. The frame interpolation 

circuit 105 compounds the interpolation frame Bi using the frames A and C and motion vector 
V AC . The situation of the interpolation frame Bi is shown in drawing 2 (b). Then, as for the 

interpolation frame Bi, evaluation of distortion is performed by the distortion weighting network 
106. Drawing 3 explains evaluation of distortion. Evaluation of distortion is performed by the 
block unit which is a two or more pixels set. A difference is searched for about each pixel of 
block bi of the coordinates (x, y) on the interpolation frame Bi, and block b of the coordinates 

xy Xy 

(x, y) on the frame B of an input dynamic image signal, and the maximum of this difference is 
considered as distortion of block bi xy . It asks for distortion about all the blocks of the 

interpolation frame Bi, and N blocks is chosen sequentially from the large thing of distortion. 
These N blocks are a block with which distortion is compensated by the compensation picture 
mentioned later. The distortion weighting network 106 gives these N-block coordinates to the 
compensation picture selection circuitry 107. The compensation picture selection circuitry 107 
starts the block corresponding to these coordinates from the frame B of an input dynamic image 
signal. The started picture is called a compensation picture, and after doubling with the form of 
the output of the transmission circuit 108 with a frame mark and a motion vector, it is sent out 
from the output 1 09. 

[0015]Next, operation of the dynamic image signal decoding device 2 is explained. The dynamic 
image signal decoding device 2 decrypts the dynamic image signal coded by the video coding 
equipment 1, and reproduces a dynamic image signal. The signal acquired from a transmission 
line, a recording medium, etc. is inputted into the input 201 of the dynamic image signal decoding 
device 2. the receiving circuit 202 — a receiving motion vector is outputted to 2022 and a 
reception compensation picture is outputted for a reception frame mark to 2021 2023, 
respectively. It carries out considerable [ of these ] to the frame mark in the dynamic image 
signal encoder 1, a motion vector, and a compensation picture, respectively. The frame decoding 
circuit 203 decrypts a reception frame mark, and outputs a reproduction frame. The frame 
interpolation circuit 204 compounds the interpolation frame located between reproduction 
frames. This situation is shown in drawing 2 (c). It is an A' and interpolation frame by which C is 
a reproduction frame and Bi' and Di' are compounded in the frame interpolation circuit 204. From 
the frame decoding circuit 203, reproduction frame A' and when C is outputted and motion 
vector V AC between the coding frames A and C is outputted from the receiving circuit 202, the 

frame interpolation circuit 204 compounds and outputs interpolation frame Bi'. The distortion 
compensating circuit 205 replaces a part of interpolation frame by a reception compensation 
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picture. The position in frame Bi' replaced by the reception compensation picture is the same 
position as the compensation picture selection circuitry 107 having had the compensation 
picture taken out by the frame B of an input dynamic image signal in the dynamic image signal 
encoder 1. If the switching circuit 206 is switched to the c side and a reproduction frame will 
switch to the i side, the interpolation frame which passed through the distortion compensating 
circuit 205 will be obtained by the output 207 of a dynamic image signal encoder. 
[0016]According to this embodiment, in a dynamic image signal encoder, a interpolation frame is 
compounded beforehand as mentioned above, In [ distortion investigates a portion which 
becomes large with a interpolation frame, and take out this portion from an input dynamic image 
signal, consider it as a compensation picture, send out to a dynamic image signal decoding 
device, and ] a dynamic image signal decoding device, Since a portion with a large distortion is 
replaced by received compensation picture by a compensation picture by a interpolation frame 
by having replaced a part of interpolation frame after compounding a interpolation frame, 
distortion of a interpolation frame can be reduced. 

[0017] Drawing 4 and drawing 5 show a block diagram of a dynamic image signal encoder in a 
reference example of this invention, and a decoding device. It is a dynamic image signal encoder 
which 1 codes a dynamic image signal and is sent out in drawing 4 and drawing 5 , An input of a 
dynamic image signal encoder and 102 101 An inter-frame length circuit, 103 a frame coding 
circuit and 1031 a subtracter circuit and 1032 A quantization circuit, 1033 an adder circuit and 
1034 a frame memory and 104 A motion vector detection circuit, 105 — as for a distortion 
weighting network and 1 13, a subtracter circuit and 1 1 1 are [ a transmission circuit and 109 ] 
the outputs of a dynamic image signal encoder a interpolation distortion signal selection circuit 
and 108 a frame memory and 112 a frame interpolation circuit and 110. 2 is a dynamic image 
signal decoding device which reproduces a dynamic image signal, and 201 An input of a dynamic 
image signal decoding device, 202 — a receiving circuit and 203 — a frame decoding circuit and 
2031 — as for an adder circuit and 209, a frame memory and 204 are [ a switching circuit and 
207 ] the outputs of a dynamic image signal decoding device a frame memory and 206 a frame 
interpolation circuit and 208 an adder circuit and 2032. 

[0018]About the dynamic image signal encoder and decoding device which were constituted as 
mentioned above, the operation is explained using drawing 4 and drawing 5 . 

[0019]The dynamic image signal to code is inputted into the input 101 of a dynamic image signal 
encoder. Hereafter, the signal inputted into the input 101 is called an input dynamic image signal. 
As for an input dynamic image signal, a frame number is thinned out by the inter-frame length 
circuit 102 at a rate of one frame at two frames. This situation is shown in drawing 2 . (a) 
expresses the frame A, B, and C which an input dynamic image signal follows, and D. Among 
these, B and D are frames thinned out by the inter-frame length circuit 102, and A and C are 
frames which pass through the inter-frame length circuit 102. Hereafter, A and C are called a 
coding frame. The frame coding circuit 1 03 codes a coding frame, and outputs a frame mark. The 
frame coding circuit 103 is based on a motion compensation inter-frame coding mode, and is 
provided with the local decoder which consists of the adder circuit 1033 and the frame memory 
1034. When a coding frame is inputted into the subtracter circuit 1031, the frame memory 1034 
outputs the prediction frame which carried out the motion compensation of the reproduction 
frame of one frame ago. The subtracter circuit 1031 outputs an inter-frame prediction error 
signal, and quantizes this in the quantization circuit 1032. This value is called a frame mark. The 
motion vector detection circuit 104 asks for a coding inter-frame motion vector using an input 
dynamic image signal. The frame interpolation circuit 105 compounds a interpolation frame from 
a coding frame using a motion vector. 

[0020]When the coding frames A and C are inputted into 1051 and motion vector V AC between 

the frames A and C is inputted into 1052, the interpolation frame Bi equivalent to the frame B of 
an input dynamic image signal is compounded, and it outputs to 1053. The situation of the 
interpolation frame Bi is shown in drawing 2 ( b). The frame memory 1 1 1 is delayed in an input 
dynamic image signal. When the frame interpolation circuit 105 outputs the interpolation frame 
Bi, the frame memory 1 1 1 outputs the frame B of an input dynamic image signal. The 
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interpolation frame Bi and the frame B of an input dynamic image signal are asked for a 
difference in the subtracter circuit 110. This value is distortion of the interpolation frame Bi, and 
is called a frame error signal. The value of a frame error signal is sent out about the big portion 
of a frame error signal, i.e., a portion with much distortion of a interpolation frame, with a frame 
mark within a interpolation frame. Next, this method is explained. 

[0021]As for a frame error signal, a size is estimated by the distortion weighting network 112 for 
every block. The maximum of the frame error signal within a block is made into the maximum 
strain value of this block, and N blocks are chosen sequentially from what has a big value of the 
maximum distortion. The interpolation distortion signal selection circuit 113 starts N blocks with 
the selected distortion weighting network 112 from a frame error signal. The signal started here 
is called a interpolation distortion signal. The distortion weighting network 1 1 2 also outputs N- 
block selected coordinates. This is called the coordinates of a interpolation distortion signal. 
After the coordinates of a frame mark, a motion vector, a interpolation distortion signal, and a 
interpolation distortion signal and ********** 108 double with the form of an output, it is sent 
out from the output 1 09. 

[0022]Next, operation of the dynamic image signal decoding device 2 is explained. The dynamic 
image signal decoding device 2 decrypts the dynamic image signal coded by the video coding 
equipment 1, and is reproduced. The signal acquired from a transmission line, a recording 
medium, etc. is inputted into the input 201 of a dynamic image signal decoding device, the 
receiving circuit 202 — a reception frame mark — 2021 — a receiving interpolation distortion 
signal is outputted to 2023, and the coordinates of a receiving interpolation distortion signal are 
outputted for a receiving motion vector to 2022 2024, respectively. It carries out considerable 
[ of these ], respectively, without the coordinates of the frame mark in the video coding 
equipment 1, a motion vector, a interpolation distortion signal, and a interpolation distortion 
signal. The frame decoding circuit 203 decrypts a reception frame mark, and outputs a 
reproduction frame. The frame interpolation circuit 204 compounds the interpolation frame 
located between reproduction frames. This situation is shown in drawing 2 (c). 
[0023]It is an A' and reproduction interpolation frame by which C is a reproduction frame and Bi 7 
and Di' are compounded in the frame interpolation circuit 204. From the frame decoding circuit 
203, reproduction frame A* and when motion vector V AC between the coding frames A and C is 

outputted for C from the receiving circuit 202, the frame interpolation circuit 204 compounds 
and outputs reproduction interpolation frame Bi 7 . Then, reproduction interpolation frame Bi' is 
inputted into the distortion compensating circuit 208. The frame memory 209 memorizes a 
receiving interpolation distortion signal in the position shown with the coordinates of a receiving 
interpolation distortion signal. The distortion compensating circuit 208 adds the value of the 
frame memory 209 to a reproduction interpolation frame. If the switching circuit 206 is switched 
to the c side and a reproduction frame will switch to the i side, the reproduction interpolation 
frame which passed through the distortion compensating circuit 208 will be obtained from the 
output 207 of a dynamic image signal decoding device. 

[0024]According to this reference example, a interpolation frame is compounded in a dynamic 
image signal encoder, In [ distortion investigates the portion which becomes large with a 
interpolation frame, send to a dynamic image signal decoding device by making distortion of this 
portion into a interpolation distortion signal, and ] a dynamic image signal decoding device, After 
compounding a interpolation frame, distortion of a interpolation frame can be reduced by having 
added the received interpolation distortion signal to the interpolation frame. 
[0025]In the interpolation frame compounded with the dynamic image signal encoder, a different 
point from the embodiment of this invention which this reference example mentioned above is 
having sent out the strain value of the large field of distortion. By this, the amount of information 
can be reduced rather than sending out an input dynamic image signal. In the above-mentioned 
reference example, the motion compensation inter-frame coding mode was used for the frame 
coding circuit. Since a reproduction frame is obtained with a local decoding machine by this, the 
interpolation frame compounded with coding equipment and a decoding device, respectively is 
equal, and since distortion of a reproduction interpolation frame can evaluate correctly in coding 
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equipment, there is the outstanding feature that the selected area for which it was more suitable 

can be determined. 

[0026] 

[Effect of the Invention]In the interpolation screen compounded with an image signal decoding 
device, this invention can guess the block with a large distortion with picture signal coding 
equipment beforehand by having formed the interpolation means in picture signal coding 
equipment as mentioned above. Therefore, picture signal coding equipment can reduce distortion 
of the compound interpolation screen with an image signal decoding device by distortion making 
an input picture signal a compensation picture about a large block in a interpolation screen, and 
sending out with a coded signal and a motion vector. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the dynamic image signal encoder in the embodiment of this 
invention, and a decoding device 

[Drawing 2]T he explanatory view explaining the frame of the dynamic image signal encoder in the 
embodiment of this invention, and a decoding device 

[Drawing 3] The explanatory view explaining operation of the distortion weighting network in the 
embodiment of this invention 

[Drawing 4] The block diagram of the dynamic image signal encoder in the reference example of 
this invention 

[Drawing 5] The block diagram of the dynamic image signal decoding device in the reference 
example of this invention 

[Drawing 6]T he block diagram of the conventional dynamic image signal encoder and a decoding 
device 

[Drawing 7] The explanatory view explaining the frame of the conventional dynamic image signal 
encoder and a decoding device 
[Explanations of letters or numerals] 

1 Dynamic image signal encoder 

101 The input of a dynamic image signal encoder 

1 02 Inter-frame length circuit 

103 Frame coding circuit 

1031 Subtractor circuit 

1 032 Quantization circuit 

1 033 Adder circuit 

1 034 Frame memory 

104 Motion vector detection circuit 

105 Frame interpolation circuit 

1 06 Distortion weighting network 

1 07 Compensation picture selection circuitry 

1 08 Transmission circuit 

109 The output of a dynamic image signal encoder 

110 Subtractor circuit 

111 Frame memory 

1 1 2 Distortion weighting network 

113 Interpolation distortion signal selection circuit 

2 Dynamic image signal decoding device 

201 The input of a dynamic image signal decoding device 

202 Receiving circuit 

2021 Reception frame mark 

2022 Receiving motion vector 

2023 Receiving interpolation distortion signal 

2024 Receiving interpolation distortion signal coordinates 
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203 Frame decoding circuit 

2031 Adder circuit 

2032 Frame memory 

204 Frame interpolation circuit 

205 Distortion compensating circuit 

206 Switching circuit 

207 The output of a dynamic image signal decoding device 

208 Distortion compensating circuit 

209 Frame memory 



[Translation done.] 
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A' , C ' liM7WAtfe^ flr#fl: 
71^-AA, CtStUiOtti. h;K» 
ajEfiS2 0 gfiS^^l^-^HOKlS^^ h;t-&*46 

<nisf&Liz7\'-j±*m&ftn7v-&bnj£. mz, 
w^yu-M.A- , c ia(c{aaw-4rt»7p-ABi 

2 0 9{iH^7U—AA' , C 5&>^>. £tL^>c7)7P- 
JBWCF*tff:7V-AB i 07 (c) {±»H 

mm^u^^mw 2 crj mtj 207 t*itt* 7 p-a^ 
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7l/-A# % iMt l zmMz.&b[*ffl7l'-J*tf. 2 0 
7 <k 0 ffiASftS . »H®ftmWSg2^ffi7j{4W 

[0008] 

mmz ± *) fis fc # „ o) 

-fk-r^ts, (x) ^ 

7l/-AfcM^££tS£V^II«£WLTV , tf:. 
[0009] 

[^ffl^jp^-r-g-^fto^] ±iBi6a^jii^-rsfe» 

^%.h s UnETJiBflWS-^BBBBI^ttS^ h;l/£* 
Tflr^tSfLSWiiflBfcPW bib fc-^aw-s P"i»#S 

t MieA:frB«fI^<'0B®DM#£7't3 -y ?#fiirciPtil 

t s»a$w> a § & 7*0 -y ? tov vt ii mmy'v 
mtxnmwm'kwm^b Lxm^-t^m^mm^ 

[0010] *?miZ±3iLte.ffimzi 0 . Btt&94¥ 

[00 11] 

[00 12] 01 (a) , (b) l4#f&BJ§tf)|§&fe^«fc 

* las- t ot* ^ . @i t,z}$ v . i nmmmm^ 
oumm^m^n^mmcoxti. 1 o 2j*7i/-A 

laBI^EISFs 1 0 3i47l/- J*$&{£®8&. 1 0 41416 
S-*? WHftfflHIlk 1 0 5t471/-Aftffll|Il{J&, 10 

6I4b»wwiubk i onimmmmmmmm. ios 



-6. 2{ii61f««#*H*i-4»B«f3#«-*flaarc 
* 0 , 2 0 1 l4»H««#a-^ftailt<0A* s 2 0 2 14 
^fimSK 2 0 3l±7]/-A«#rtJSI». 2 0 4i47l/ 
-AfljfESk 2 0 5tt£»»«|gHk 2 0 6(4flJi9a 

x.iuss. 2 o 7 temmmm^Gi^mmnmjjX'fo s . 
[0013] jajKoi o izm&2 titzwmm.imw^it 
mm&£Tfimi\mmz^x . m*m*x*<vnfe 

[0014] tt^ttfrmmffismmmmm^qfttt. 
mm. i oa* ioi tzjdj-rt . mr. aaioi ^a 

*-rs«^^A^»B««^-i:Pf^. A#»BflMI#tt 
71/- Afa3l#l3g§l 0 2fci 0 271/— Afc 171/- 

Atfofn^-T 7 1/- ar^he <r £ h 2 tc 

^■T. ( a ) {4A*»W0fI#OjiSrr & 7WAA, 
B, C, D&mb-t. ic0 3*>B, Df471/-AH?[# 
0S#1 0 2<,z£y)m3\frtl&7U-J>.X$>K) . A, C(4 

7l/-AP B 1^|§@g#l 0 2*aaw&7i/— a-c*&. 
HIT. A, C^^71/-Afc0f^ o yu-A^-it 
mmi 0 3{4»^t7l/-A^-f-f[:*fi : ^V^7l/-A 
W-^*»4 o byl/^tfJIllBS 1 0 4 {4A7JWM0 

7i/-JM*iflf[iisio5{4« : -^fb7i/-Aiatfia 

•*-4rt#71/— A^lftri. i^tC. $H-ffc7l/-i» 
A, CBIfc:{taW4rt#71/-AB i **«>4iM^&K 

mti. m^^h^mmm&i 04«471/-aa, c 

*»4>. <I*t£<07l/— AB<oW#<^h;l/V AC ^* 

7 1/- A |*I jf I1IS1 0 554, 71/-AA, Cfcll 
^Hl/V flC ^fflV^TF«3»7l/-ABi^^rS 0 H 
2(b) £|*lfll71/-AB iCO^^-T. <T<3Df*. F*l 

#7 i/-A b i (45^-ipfiffi0i§ 1 0 6 fc i *) mx-comm 

S . S^OJHWiS8RB*<?Mft^"C»«. 7o >y ?*{rc 
^•5. rt#7l/-AB i±c0JSg (x, y) (07*0 7 
^bi„!:, A*»M«<t-f-«07l/-AB±^JSS 
(x, y ) 07n-y^b jy i7)#B*fc-^^Til^a6. 
£ ^H<^)« AfilSr 7"n -y?bi„ fc -f § . F**lf 7 
1/-AB i C0-r^.Tc7)7'D-y^COViTM^2r*to. M 
»CO7C#V^C0*»feJHfcN7*a>y^^tf?-f£. <TON 
7a v ^ *4f&frr & «fi£W<£t j; DM^««§^47 
ny^tiS. S^fpfifHSSl 0 6{4. iON7*n-y^ 
<7)ffiS^««H««^HIiS 1 0 7 £ . ««BftS 
S?HSI 1 0 7 (4. <T cO^WcMJEf 7'n -y 9 ZXJlM 
mmm^ 7 1/-A B *) iU-f-. W«3ffiLfcHIRI4 
ffl«B«tnf^\ 7l/-A^, 
iMffims&i o 8 <y>^<mWiz^io^:Mk, tax 1 o 9 

[0015] mmwmu^iwmznmmz'o 

v vc« W •!» . H«li3f«^a 2 {4«lM««#-fE 
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m>tvtzmmi. mmmm^m^wm 2 ^>a?j 2 0 1 

CA7l£*U>. SSm»2 0 2fi. «|7Wm* 
2 0 2 He. 55fMfr£<? 2 02 2C, SOT* 
Hfijl: 2 0 2 3 fc-WNUBiW* . £*t&ttKiH*« 

2(c) t^-T. A' , C liH*7U— A"C»»3. B 
i' , Di' tt7U-AF«jff0»2O4 > r-^RS*l4rt 
# 7 A"C*S . 7 U—J±mmk®& 2 0 3 #>£>B£ 
71/ — AA' , C #m?j£*U gft0S§2O2*^W 

%7WAA, craoK)^? b;uv AC Sit* 

71/- AfiJ?!IIj?&2 0 4{4l*tff7l/-— AB i ' £ 
£fSl/ttWrt-S. S#»«|h|»2 0 5HL I*3#7l/- 

i oa^mi.^.itS7ix-^B i ' i*kd{sh»±. »n« 
imn^ms 1 icav vc a*w«s#?nis& 1 0 1 w\ 

<0i:IPIfcffi{rc*4. «J»3i«i|lI»2O6*c«(£W0 

0S#2 0 5 £SISS Ufcfljf 7 P-A#MHflM3*&9tt 
mmcDBlti 2 0 7 £#6*14 . 
[0016] JJLtoJ: a iz^mffi&Mte AftJf. »W<£ 
«WWHfflKc*J v 7 1/- A^ift* ft t> t 

*H*H*fc.J:D, ftif7l/-A<o-|f|5£B§8l;t4J:7 
fctfcifcfcJ; O , F*tf? 7 I/- ^ftifi 

ffi$-C#4i><7)T&4. 

[ 0 0 1 7 ] H4 s H5(4*«BH«#*WK:t5»tSttH 

fctfVC&S. H4, 05fcfcwt, HittHflMi^^ 
#^LTSiffi-rS«W«S#«r#fl3!arcft«J. 101 
tt»W«aWH3lttOA:*K l0 2tt7P-Aia§l 
*0». 10 3tt7U-Aflr^ftig». 103 1ttM* 

@s&, 103 2{4*pft:ia». 1 0 33\mmmn. 1 

0 34Ji7l/-A^>J\ 1 0A\m%^Y)vmm 

jsk 1 0 5tt7i^-A^ffniss. 1 1 oj4$£3wgs&, 1 

1 lttTV— A^U. 1 1 2f±S<^fWffi0il&. 113 
t±PW5»«^aBR®», 1 OStiMffiHH^. 1 0 9(4 

Mwmm^$&ttMwcomf}T$> 4 . 2 ^wwim-^ 

«#«#fl5Sat*>A3k 2 0 2{ig«H18&, 2 0 3«7 
U-A^-^fkHIMs 2 0 3 1 tiJP^HIJSs 20 3 2H7 
P-A^^EU. 2 0 4i±71/-A|*|j¥|I|$k 2 0 8(4Jn 



JtmK. 2 0 9I47U-A^^>J N 2 0 6ttflJD8UGI 

207 tt»w«ra wsflssMotfta-ca * . 

[0018] JjLLo J: d (sn jfcS^WH&ftWftf; 

<oi&#£i8Hir$-4. 

[0019] wwet h wmmmm±wm&mm$s?fc 

SmcDAJ] 10 1 CATTf 4. A7J 10 1 CAT! 
*&«^X*«*flMI-*i:»Ws. A#iM&«#ii. 
71/- AH3I£HI£#1 02l,zXK). 27l/-Afcl7l/ 
-AC0#J^T'7 Wa3|jHl4 . £*>«?£H2 

te^. ( a ) itx^wmmm^^mr^ 7 u-a 

A, B, C, D£:Sl;b-r„ icOo^B, Dli7l/-.Ara 
gi&EI&l Q2.\ l Z£*)m3\frtl%>7l'-J*Tfo*). A, 
C{47 l^-ARBI* ®fi§ 1 0 2 £5K§-#-4 7 ls—J±Tfo 
4. JJIT, A, C*49rM:7l/— AfcHfUc. 7l/-A» 
■^ffcEIRl 0 3«i^-ffc7l/-A<0« : -§-ft^fi : ^7P- 

A^^n. yu-j^^itmmi 0 3t4»t» 

«7l/-Ai^TOJ:^^OT|,0, iHSHtKl 

0 33, 7V-A^t U 1 0 3 4*»4>:Sr*J^aP«#»*' 
<1^4« Mit®£&l 0 3 1 (3^-ft7l/-A^A7J§tl 
&k%* 7\s-J»X*:V 1 0 3 4(4171/-AHU^H4 
7l/-A^i&^««L^M71/-A^aJ7J-T-S.. Mflt 

0S&1 03 H47U— Aismffiftiifg-9-*aj*t. jk 1 

-ftHIfiS 1 0 3 2T'<rit&i^Hk-r§ « <IO«£7l/-A 
flr^tl*ic. t&#^^ h;H»ffi|lI»l 0 4{4A7J»jB« 
«-§-£JS^T$f^ffc7U— A|gl<7)|&#<^ h;l/^*^ 

^b7k-%A#>&rt#7l/-A£^j£-r&„ 
[002 0] 10 5 1tff^ft71/-AA 1 10 
5 2C7P— AA, cracr)|&§/<^h;PV flc *iA73SiX 
A*i8H«m^7 A B Cffl IS"f-& rtjf 7 
1/-AB i *MLt 1 0 53taS*tS. H2 (b) 
lzft&7]s—J*BicomFF$:7Frt. 7l/-A^^U 1 1 

1 i&AijMwmm^commzft * a . 7 a rt# eis£ 

1 0 53&«rtf»7P-ABi*ai^SfcS x 

*u 1 1 ii4A^i&H««#co7i/-AB^ai7j-ri». 

i tA73»B«ft-f-07P-AB{i:«SQ 
HISS 1 1 OTIfeWftft 6*1.4. ^^ffl(i|*ljf7L/-AB 
i<?5S»-C*0, 71/- AIRiMl^fcBfj;. F*3#71/- 

L/-A<o^^V^^fco^T«i:. 71/-Affi^fi^- 
OffiSr 7 1/ - i: i: i> CiMaj-T 4 o 

[0021] 7l/-AMHm^-{4M^W«H!S§l 12C 
«fc "3 7*a «y $ iffilSZ fth . 7'o >y ^ rtfc *j 

ft h 7 L/- Aig^fi-^cOftAfaSr * C07D >y ^ cOftTcM 
MiL, S7^i»cO«<7)7c#^«)C0*^J«tNffl«07* 
u-y?£HM-f-£. WifS^M-f-3lS?0S&l 1 311 1 
?m>mW&\ 1 2(ci: 0S^$^N7nv7$-7l/- 
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mw±n^ 7i/-A»f, i^E^i 
^, ftrt^wf-coj^si, tismimii 0 8ti»3aj* 
cmmz-^i^t^ixti^ aj* i o 9 «t o^m^^-s . 
coo22] mz, mmim j 5®.mwm 2 mrniz^ 

semK2 0 2{±. sea^-AtjF^s- 2 0 2 1 s 

«9&£"v? N;Hr2 02 2t:, *fil*I#S^«^S: 2 0 
2 3fc, SftPWS»«#<?5ffi«S' 2 0 2 4 iz^fi^ti 

Htfrr * . sftHm^-f^te i t=*«*s ^ p 

-fCIUS§2 0 3«*«7l'-AfiFW»fcLT?W-7t' 
-AfcSfcfrrS. 71/-Aft#[I|S.&2 0 4{4B£7l/- 
ARBfcfiHtrS ftff 7 . <rc7>8£T£0 

2(c) tt^-t. 

[00 2 3] A' , C {iS^^l^-A-CfcO. B 
i' , Di' {471^— Art#0»2O4"C^KSfL*S 
4W»7WA?*i. 7P-A«-^ft;|gW2 0 3A»6 

71/-AA, C|H<0»$-*? b;PV ftC *iffi73§^i> t 
7l<— Aflj?III!f&2 04i4:»£|*tff7l/— i ' 
*#«LTm*-TS. i«f*. S4IW7WAB i ' 

im&mm®8& 2 0 8 1 atj 5*14 . 7 v—j** ^ y 2 

0 9 {4. SffiPWaBW3#*» Sffiftff^^m^ffiS 
•C*S*l4{a«t=3B«?-4. M^a«[lll?S2 0 8{4, B 
£.PffiyU—MZ7U-J»j<*:V 2 O9 0M&WK.t 

s. ®*)m£®m20 6iicmi / zmMz.$>tm!kyi' 
imitzmMi&bm&-nm®®208$:m& 

2 0 7*»^#Jc»tl-&. 

[0024] £<0##WfcJ:*Uf . 16W«i-9flr^ftai 
BtefeWC, ft^7l/-A^J&£fr3:V\ fffiy V— 

SftL^rtffS^-ft-f-^. nnyv~Mzim.-th 
t,zLtzZtlz£<9, Wf7W-AOS»*fi»CS4t> 
ore**. 

[0025] C<0##W^±j*tfc*«W<0SlE6BB»fc 



«l-^jftLfcrt» 71/- A*J^t< s «F^6g»CtJ^ 
[0026] 

iSKcpW^a^Rftfec: i: iz X *) . W&f&WM&i 

WT&tfZt&PjffimmitZ&^Xm&.tfjzZ \^7*n-y7£ 

Lfc^t, wi&m^i&Hvsmimwmmtz&^Tm. 

fcA 0 . M««-§-fl^-f^K-C{4^t^rt»limc7)M 
[Hffi^ffim&t&Bj] 

[HI ] *«W<^aiMtefe»t4IW«S#«r^3! 

m2\^w^<mmB'm»z^hwmm^^\m 
[033 *mi<mjmm,zi5ft&m?mmmi<nmft 
[04 ] *sM*o##«tfe»t*«««e#«^ftaiii 

CO7"ny?0 

[05 ] ^mwcv^Mizmf&mwmm^m^mm 

[H6 3 ^*cDiftM^fi-^^-fk^sfc j; tfummwt 
coy'uvtm 

[07 ] ^*co»B«fi-§-W^^M*5J;Wa#^S 

7 i/- a & «r & imbj0 

[»-§-olMHH] 

1 »MHfi-^»^«a 

101 immm^mmu^xts 

102 ABBISEIBS 

103 yu~A^itmm 

10 3 1 ^ff HIS& 

1032 «^rtis» 

10 33 MfESS 

10 34 71/— A^t'J 

104 m**? hfrwrnHi 

105 ArtfflllK 

106 m&-Wffi®m 

107 a«B««^nii& 

108 BffiHIS& 

109 wmm-*mwma.<o&jj 

1 1 0 mm®$& 

111 71/—^^'; 

1 1 2 M^ffP«EI8& 

1 1 3 f*mmfrm^MimB% 

2 mm&mw&^mw 
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201 mmfflE^m.^ttmm<DAJj 

2 02 

2 02 1 gfl7l^--Mf-5§- 
2 02 2 gffitil#<? WW 
2 02 3 

2024 smftffi^m^mm 
203 yu-J±m^t®8& 
2 03 1 Jn»0S& 



2032 71"- A^^EU 
2 04 

20 5 S^ffifi£|I]g& 

206 wom*.M& 

207 »a«e-9«^fiaiiE<offi^ 

208 mnmam 

20 9 71^-A^D 



[HI] 



[03] 



( a ) 



101 
r ■ 



102 




.103 



1051 

1 qJ 



105 



bxy 



bixy 



108 



106 



mm 



" 4 ftiHBS 



E 







1053 


lie 



10:J2 



L-1062 

Ld 07 



109 





( b ) 



201 



202 



203 



2021 



7 



2022 
2023 



V 
204 




206 | 



205 




( C ) 
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(a) 



[H73 
(b ) 



( c ) 
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[H63 



i 1 02 



7+^ 



101 



103 



108 



^ Mil 



i 



1 09 



J 

201 




